We study the existence or nonexistence of true trajectories of chaotic dynamical systems that lie close to computer-generated trajectories. The nonexistence of such shadowing trajectories is caused by finite-time Lyapunov exponents of the system fluctuating about zero. A dynamical mechanism of the unshadowability is explained through a theoretical model and identified in simulations of a typical physical system. The problem of fluctuating Lyapunov exponents is expected to be common in simulations of higher-dimensional systems. 
ior of some true solution of the system under study. If there is a difference in behavior between computed solutions and actual solutions, the investigator cannot proceed. A climate model that continues to repeat winter conditions all year long because of accumulated numerical errors will not be useful for computing the mean yearly temperature.
This problem is especially acute when the system is chaotic. In that case, trajectories exhibit sensitive dependence on initial conditions: two trajectories with initial conditions that are extremely close tend to diverge exponentially from one another. Because of this effect, a small truncation or rounding error made at any step during the computation will tend to be greatly magnified by future evolution of the system. In view of this, it is natural to ask under what conditions the computed trajectory will be close to a true trajectory of the model.
Previous work on this topic [1 -5] has resulted in computational techniques for "verifying" computer-generated trajectories for low-dimensional chaotic systems -that is, to produce a computer-assisted proof of the existence of a true trajectory of the system, called a shadowing trajec- [7] . For certain parameter settings, the double rotor has a chaotic attractor whose second largest Lyapunov exponent fluctuates about zero. As we discuss below, this effect causes almost every moderately long numerical trajectory to be unshadowable.
In order to quantify the phenomenon of unshadowability, we introduce the ideas of continuous shadowability and brittleness. A continuously shado~able pseudotrajectory is a computer-generated trajectory that can be continuously deformed into a true trajectory in such a way that the errors at each trajectory point are decreased monotonically to zero. Although this appears to be a stronger requirement than for a shadowable pseudotrajectory, it turns out that the hypotheses of the original AnosovBowen shadowing theorems [8 -10] Fig. 2 .
The difference between the shadowable case (parameter p = 9) and the unshadowable case (p = 8) is clear from this figure. In the vertical axis of Fig. 2(a) Some of the periodic points have one expanding direction and three contracting directions, while others have two expanding and two contracting [7] . As a trajectory (or 
